Introduction
Current account is a variable that is both a broad reflection of the stance of macroeconomic policies and a source of information about the behaviour of economic agents. It reflects not only changes in a country's trade flows, but also the difference between a country's saving and investment. Furthermore, the current-account balance can also be described as the addition to a country's claims on the rest of the world. Hence, movements in current account economy. An array of theories has actually been developed to analyze the behavior of the current account movements during the second half of twentieth century. However, the failure of each successive theory to adequately explain the dynamic behavior of the current account in the face of rapidly changing economic conditions has led to the emergence of the intertemporal approach to current account (ICA). This approach has gained popularity since the introduction of the 2 theoretical model into the literature by Sachs (1981 Sachs ( , 1982 that builds upon the neoclassical theory. Systematic empirical tests of the intertemporal model used the approach originally pioneered by Campbell (1987) and Campbell and Shiller (1987) to derive the optimal current account of an optimizing agent within the VAR testing principle.
Current account deficit (CAD) has been a constant feature of Pakistan's economy as in last 63 years we had current account surplus in only six years. Three of these six years have been The theoretical refinements in the intertemporal approach have led most of the empirical studies in the literature today to apply the basic present value model of current account (PVMCA) and its extended versions to examine the fluctuations in the current account balances of both developed and developing countries. To date, the empirical support for the PVMCA to a certain extent is mixed. For example, Sheffrin and Woo (1990) , Milbourne and Otto (1992) , Otto (1992) , Manteu (1997) , Makrydakis (1999) , Ogus and Niloufer (2006) , Goh (2007) and Khundrakpam and Rajiv (2008) find evidence against the basic PVMCA which is not a surprising result for this version of the ICA [ Bergin and Sheffrin, 2000; and Nason and Roger, 2006] . However, the findings of Ghosh and Ostry (1995) 3 and Agenor, et. al., (1999) reveal that the basic PVMCA conforms to the restrictions implied by the intertemporal theory quite well. Though highly stylized, the basic PVMCA has been the test bed for the entire intertemporal approach most consistently used in the literature. Formal tests of this model in most of the cases have routinely failed while the search for sources of failure goes on.
3 Bergin and Sheffrin (2000) identify stochastic world interest rates and real exchanges rates to be incorporated in the model as they show an improved performance of the model in the presence of these variables. The authors argue that external shocks are most likely to affect the current account balance of small open economies through these variables. Gruber (2004) shows the inclusion of habit formation improves the ability of the simple PVMCA to match current account data. However, Kano (2008) argues that the PVMCA with habit formation in consumption is observationally equivalent to a PVMCA with a transitory consumption component potentially generated by stochastic (consumption-based) world real interest rates. This observation implies that the Gruber's test of the PVMCA with habit formation has no power against the alternative, i.e., the PVMCA with stochastic (consumption-based) world real interest rates. Nason and Rogers (2006) observe that the failure of the basic PVMCA is explained by the absence from time varying world real interest rates at best. For the last few years an extended PVMCA developed by Bergin and Sheffrin (2000) which allows simultaneously for time-varying world real interest rates and exchanges rates has been used by many studies. This version of the ICA performed relatively better as compared to its basic counterpart [see, for example, Adedeji, 2001; Landeau, 2002; Saksonovs, 2006; Darku (2008); and Campa and Gavilan, 2010, among others] . The aim of this study is to examine and compare the ability of the intertemporal models (basic and extended) to explain fluctuations in Pakistan's current account. In particular it examines whether the inclusion of the world interest rate and the exchange rate yield an improvement in the fit of data. The present study appears to be first in the context of Pakistan that applies the extended PVMCA developed by Bergin and Sheffrin (2000) for analyzing the behaviour of the current account balance.
The rest of this study is organized as follows: section 2 presents the analytical framework and the data; section 3 initially conducts the empirical tests of the basic model and then it proceeds to discuss the results when the model is extended to incorporate changes in the world interest rate and the exchange rate; and final section concludes the study.
Analytical Framework

The Basic PVMCA and Its Testable Implications
The theoretical model adopted here is based on Sachs (1981) , Sheffrin and Woo (1990) , Otto (1992) and Ghosh (1995) . The basic PVMCA considers an infinitely lived representative household in a small open economy. This economy consumes a single good and has access to the world capital markets at an exogenously given world real interest rate. The intertemporal model is similar to the PIH [Friedman, 1957; and Hall, 1978] where the representative agent chooses an optimal consumption path to maximize the present-value of lifetime utility subject to a budget 4 constraint. The representative agent is assumed to have rational expectations. The infinitely lived household has the expected lifetime utility function given as:
where U E t is the expected utility, t E is the conditional expectations operator based on the information set of the representative agent at period t ,  is the subjective discount factor with 1 0   
, and C represents private consumption of the single good .The period utility function   C u is continuously differentiable and it is also strictly increasing in consumption and strictly concave:
In the ICA, the current account acts as a mean of smoothing consumption amidst shocks faced by the economy e.g., shocks to national output, investment and government spending. The current account expresses the evolution of the country's net foreign assets with the rest of the world and is given by: Constraint (2) holds as an equality based on the assumption of non-satiation. By taking the expectation of (2) Sheffrin and Woo (1990) , Milbourne and Otto (1992) , Otto (1992) , Ghosh and Ostry (1995) and Makrydakis (1999) for derivation details.
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We define net output   NO as gross domestic output less gross investment and government expenditures i.e.,
According to equation (4), the optimal current account balance is equal to minus the present value of the expected changes in net output. For example, the representative agent will increase its current account, accumulating foreign assets, if a future decrease in income is expected and vice versa.
But problem is that equation (4) is not empirically operational because the expression requires the researcher to be knowledgeable of the full information set of consumers'
expectations. Campbell and Shiller (1987) Otto, 1992; Ghosh, 1995; Adler,2002; Goh,2007; and Adedeji and Jagdish,2008] .The main interest in (6) concerns the regression in which 
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In equation (7) we use the condition that
which is derived considering that expectations are formed rationally in the underlying theoretical model (Makrydakis, 1999 (7) 
Equation (10) has the advantage that the optimal current account series 
There are a few testable implications of the present value relationship indicated in equation (4) noted in Otto (1992) , Ghosh and Ostry (1995) , Makrydakis (1999) , Adedeji (2001) and others which we conduct as well. In brief they are :(i) the optimal current account   t A C  variable is stationary in level;(ii) the current account Granger causes changes in net output ; (iii) there is equality between the optimal and actual current account balances;(iv) there is equality of variances of the optimal and current account series; and (v) the stationarity of the optimal current account implies the stationarity of the actual current account.
Consumption Based Interest Rates and Extended Intertemporal Model of Current
Account
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To develop an extended intertemporal model we assume a small country which produces both traded and non-traded goods. The country can also borrow and lend in the world capital market at a time-varying real interest rate. In the model, changes in both real interest rate and real exchange rate stimulate consumption substitution between periods and therefore it generates an intertemporal effect on a country's current account. A representative household chooses a consumption path that maximizes the lifetime utility function:
subject to the dynamic budget constraint: 
where  is the coefficient of relative risk aversion which is inverse of the elasticity of intertemporal substitution    and  represents the share of traded goods in total consumption index.
Under certain conditions, the evolution of the optimal consumption profile can be presented as 6 : (17) and combining it with equation (15) one can then get that 7 The constant term will be irrelevant for the estimation when we later demean the consumption-based real interest rate using equation (16) . (2000) Adedeji (2001) and Darku (2008) 
Equation (18) is the more relevant equation of the model, and it clearly illustrates the consumption smoothing character of the current account. Ceteris paribus, the higher the net output expected in the future, the smaller today's current account balance. Also, ceteris paribus, the smaller the consumption based real interest rate expected in the future, the smaller the current account balance, because the representative consumer substitutes away future consumption for current consumption. An important testable implication, coming from equation (18) (21) to jointly assess the restrictions of the model.
2.3.Data Sources and Construction of Variables
The present study aims to conduct a time series analysis for Pakistan, which requires a relatively larger data set to obtain relatively more realistic results. While quarterly data would be the right choice for this empirical exercise, however, due to non-availability of quarterly data for some variables we use annual data for the period 1960 to 2009. Data sources for the present study For constructing the world real interest rate data the study follows Barro and Sala-iMartin (1990) i.e., we use the weighted averages of the real interest rates of G-7 economies as the world real interest rates. The weight for each economy is time-varying and based on the economy's GDP share in the G-7 total. The real interest rate data for each economy are constructed by deflating the money market rates with inflation rates calculated from the economy's GDP deflator. For real exchange rate data, first, we have computed the bilateral exchange rates between Pakistan's rupee and the currencies of its ten major trading partners 9 .
Then, using the calculated nominal exchange rates and the consumer price indices for Pakistan and the relevant trading partner, the weighted average of real exchange rate of rupee vis-à-vis the currencies of its ten major trading partners is constructed. The weight assigned to a trading partner is based on the extent of trade flows between Pakistan and the relevant trading partner.
The consumption-based interest rate, c r , is given by the world interest rate adjusted for the expected change in the exchange rate.
There are three other parameter values that need to be set for implementing the PVMCA empirically: the elasticity of intertemporal substitution,  , the share of traded goods in the total consumption index,  , and the subjective discount factor (or the preference parameter),  .
Considering that various views exist in the literature regarding the value of the intertemporal elasticity parameter, it is quite difficult to provide a specific value for it. Given the fact that the present study allows for nontradable goods, we tend to support the position of Ostry and Reinhart (1992) , that the intertemporal elasticity of substitution is different from zero. Hall's (1988) estimated intertemporal elasticity remains in the range of 0 to 0.1 while it ranged between 0.38 and 0.503 in a subsequent study by Ostry and Reinhart (1992) . Sheffrin and Bergin (2000) Ostry and Reinhart (1992) and Darku (2008) we use a value of 0.45 for this parameter in this study. In order to obtain the share of traded goods in the total consumption, , Bergin and Sheffrin (2000) follow Kravis et. al., (1982) and Stockman and Tesar (1995) to compute the value of this parameter. The estimates of  by both the studies are two-thirds and one-half respectively. Bergin and Sheffrin mainly use one-half as the value of the share parameter, , in their empirical study. They have also conducted the calculation by using the value found by Kravis et. al., (1982) , where  is found to be close to two-thirds. The results are similar with both values of the share parameter, thus we choose
for the present study. The discount factor,  , is derived from the world real interest rate.
By obtaining the sample mean for the world real interest rate in the data set, r , the discount factor is calculated as r  1 1 . The discount factor is computed to be equal to approximately 0.96 in the current study. The derivations in section 2.1 lead us to formulate the following expression for the validity of the basic PVMCA:
Empirical Results and Discussion
Evaluating the Performance of the Basic Present Value Model of the Current Account
Testing for Unit Roots
In this case both the actual and the optimal current account series are identical which implies that if the actual current account balance is   0 I then the optimal current account series will also be   0 I . This is confirmed from the unit root test results of table 1 where both the series are   0 I .
As this finding is in accordance with one of the implications of the basic PVMCA, therefore, it provides evidence in favor of the model. 
Notes: 
As both the variables entering the model are expressed as deviations from their means, so, the VAR model is estimated without a constant term. 
The numbers in the parentheses are the standard errors.  ** and *** indicate statistical significance at the 5 percent and 1 percent levels respectively.
Forml and Informal Tests of the Model
The applicability of the basic PVMCA to Pakistan's data are evaluated by testing some of the important implications of the model. In this regard we proceed by conducting some formal and informal tests using VAR model where we have estimated equations for Ghosh, 1995; Manteu, 1997; Makrydakis, 1999; Adedeji, 2001; Adler, 2002; and Darku, 2008] . On the basis of the Akaike Information Criterion (AIC) and the Schwarz Bayesian Criteria (SBC), a one lag VAR model is chosen which is not surprising for annual data. Table 3 lists the estimated coefficients, the associated standard errors and the residual diagnostic tests (2002) we have used an annual real world interest rate of 4 percent for discounting purposes while calculating the optimal current account series 11 . We know that if the basic PVMCA holds in Pakistan then graphically both the actual and the optimal current account series should differ only by the sampling error. In case there are significant differences in the time series plots of both the variables it will be considered as evidence against the consumption smoothing behaviour of the current account. Despite the fact that basic PVMCA is quite restrictive and simple in structure, the visual inspection of the two series in figure 1 represents a reasonably good capability of the optimal (or VAR model predicted) current account series to follow the year-to-year trends of Pakistan's actual current account balance during almost the entire period of study. Nevertheless, the actual current account series exhibits relatively more volatility as compared to its optimal counterpart, which is a very common outcome when consumption smoothing model is applied to small open economies (Adler, 2002) .
Figure1.Actaul and Optimal Current Account Balances
Another testable implication of the model is the equality between the variances of the actual and the optimal current account series. If the variance ratio of optimal to actual current account series is equal to unity then it validates the assumption of high degree of capital mobility and the intertemporal model of current account [Ghosh, 1995; and Agenor, 1999] . In table 5.3 this ratio is 0.722, which is different from unity, and thus indicative of some degree of excessively volatile international capital flows to Pakistan in the sense of Ghosh (1995) . It implies that in case of some shocks, Pakistan's consumption smoothing current account flows have been more volatile than justified by expected changes in economic fundamentals i.e., net output 12 . The problem with excessive volatility is that it raised the possibility of inappropriate utilization of foreign capital for domestic consumption (Ismail and Ahmad, 2008) . As the variance of the actual current account balance is larger than its optimal counterpart, therefore in figure 1 the time series plot of the former has a larger amplitude than that of the latter. With regard to the correlation coefficient between the two current account series it is found to be (1997) for Portugal, Adedeji (2001) for Nigeria, Landeau (2002) for Chile, Ogus and Niloufer (2006) for Turkey, Goh (2007) for Malaysia and Lau et.al., (2007) for the Philippines and
Singapore. However, our findings are in contrast with those obtained by Ghosh and Ostry (1995) for majority of developing countries in their sample, Callen and Cashin (1999) for India , Lau et.al., (2007) for Indonesia, Malaysia and Thailand and Khundrakpam and Rajiv (2008) for India.
In all these cases the formal and informal tests have provided evidence in favour of the model.
Tests of the Extended Present Value Model of the Current Account
As an initial step we apply DF-GLS test for examining the stationarity of the variables entering the VAR model, which reflects the nature of the extended PVMCA. The next implication of the extended intertemporal model that comes under informal testing is that the time series plots of the actual and optimal current account series should differ only by sampling error. We have used the VAR model parameters given in table 5 to derive the optimal current account series. The good fit of the model is apparent from figure 2 where the model's predicted current account series very closely tracks the actual current account path and outcome is relatively better as compared to the case of the basic PVMCA. Hence, it establishes that the extended model has significant capability of predicting the general direction of the actual current balance in Pakistan. Nonetheless, the volatility of the actual current account series is still higher than that of its optimal counterpart. Hence, the higher volatility of the actual current account cannot be attributed to the exclusion of the source through which changes in external shock affect the current account balance of Pakistan. But it is noteworthy that the magnitude of the variability in the actual current account as compared to the optimal current account is lower in the extended model than in the basic model. Furthermore, the ratio of the variance of the optimal current account to the variance of the actual current account and the correlation between the two current account series, which evaluate the performance of the model informally, have shown remarkable improvement over the basic PVMCA. Table 5 shows that both these informal instruments carry the values 0.883 and 0.941 respectively, which are higher than those of the basic intertemporal model. As a result the extended model visually fits the data relatively better than its basic counterpart. 
Conclusion and Policy Implications
Since first introduced by Sachs (1981) , the intertemporal approach has been extensively used in the literature to study the evolution of current account balances for different countries and time periods, and it has been extended along several dimensions. The present value methodology developed by Campbell (1987) and Campbell and Shiller (1987) is most widely used to examine whether the theoretical implications of the intertemporal approach are supported by the data. The present study applied the basic PVMCA and its extended version, which allows for the introduction of a time-varying world real interest rate and the real exchange rate, to examine the dynamics of the current account data of Pakistan over the period 1960 to 2009. We find that the basic intertemporal model (the version which does not allow changes in the world interest rate and the exchange rate) formally fails to fit the data in providing a statistically adequate explanation of the dynamic behavior of Pakistan's current account as the most strict restriction implied by the model are strongly rejected by the data .However, the informal test provides a little support to the intertemporal approach as it reveals some ability of the PVMCA in tracking the direction of movements of the actual current account, although the actual current account series is more volatile than the optimal series.
To explain the current account behavior of a small developing economy it may be important not only to consider shocks to domestic output but also shocks arising in the world economy in general. These external shocks will generally affect the small economy via movements in the interest rates and exchange rates. Bergin and Sheffrin (2000) identify stochastic world interest rates and real exchanges rates to be incorporated in the model as they show an improved performance of the model in the presence of these variables. When the extended intertemporal model developed by Bergin and Sheffrin (2000) is applied, the study finds a better fit of the data on the part of this model which confirms the role of newly inducted variables in the basic PVMCA in Pakistan. In other words, the external shocks are significantly transmitted to Pakistan via the real interest rate and real exchange rate which then induce an increase to the volatility of the model's predicted current account series to better match the data. Hence, the study is in full conformity with the view of Bergin and Sheffrin (2000) that amending the basic intertemporal model of the current account to include variable interest rate and exchange rates improve its fit substantially. The findings of the extended intertemporal model suggest that the government of Pakistan should continue to pursue policies aimed at integrating the Pakistan's economy into the world economy so that the current account series will continue to respond to external shocks while reflecting consumers' unconstrained optimized choices.
